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Specification : 

1, Title of the Invention Display Control System 

2- CLAIMS 

A display control system in the sequential scan type display 
device which combines and displays a plurality of partial screen 
with attribute of the information to be displayed and a display 
position, a size, and a priority, comprises: 

a means to determine the display position of each partial 
screen on one scanning line while offering a plurality of scanning 
line display buffers, and 

a means to store the combined partial screen information which 
reflects priority into the above-mentioned scanning line display 
buffer which is currently not under display according to the display 
position determined by said means to determine, 

wherein contents of the above-mentioned stored scanning line 
display buffer is displayed on the display. 

3. DETAILED DESCRIPTION 
(A) Field of the Invention 

The present invention relates to a display control system, 
in particular to a system which enables especially to allow to 
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display overlapping which has a priority for a plurality of partial 
screens in arbitrary positions in sequential scan type display 
devices, such as CRT. 

(B) Technical Background and Technical Problems 

For example, there is a demand for enabling to pile up and 
move a plurality of partial screens on a CRT display just like 
piece of paper on a desk. Therefore, conventionally, superimposing 
of partial screens simultaneously with the display on CRT is 
recognized. 

By this conventional method, in phase with display scan of 
sequential scan, a partial screen is read out from memory storage 
to real time, parallel/series conversion is performed, and the 
luminance signal to CRT is made. However, according to this method, 
in the combination of the worst display position, it will be necessary 
to read all the partial screen information displayed from memory 
storage simultaneously, and, as the result,, very high efficiency 
will be required for memory storage. Furthermore, the number of 
the partial screens which can be displayed simultaneously will 
be restricted extremely. For example, in the video display processor 
put in practical use by this method, restriction that the only 
a maximum of four partial screens can be displayed is provided 
on the same scanning line. 

(C) The Purpose and Configuration of the Invention 

It is an object of the present invention to solve the 
above-mentioned technical problem by providing a display control 
system wherein a practically sufficient number of partial screens 
are displayed simultaneously, without receiving and applying an 
excessive burden to the partial screen memory storage in the device, 
a plurality of logically independent screens are combined and 
displayed on a screen. 

The display control system of the present invention has been 
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developed in order to attain the above object, and the aspect thereof 
is as follows. A display control system in the sequential scan 
type display device which combines and displays a plurality of 
partial screens with the attribute of the information to be displayed 
and a display position, a size and a priority, comprises : a means 
to determine the display position of each partial screen on one 
scanning line while offering a plurality of scanning line display 
buffer, and a means to store the combined partial screen information 
which reflects priority into the above-mentioned scanning line 
display buffer which is currently not under display according to 
the display position determined by said means to determine, wherein 
contents of the above-mentioned stored scanning line display buffer 
is displayed on the display. 

The preferred embodiments of the present invention will now 
be described with reference to the accompanying drawings - 

(D) The Preferred Embodiments of the Invention 

Fig. 1 is a diagram showing an example of display of a display 
screen according to the present invention. Fig. 2 is a diagram 
illustrating relationship between the word structure of one scanning 
line displaying a part of displayed screen in Fig. 1 and each partial 
screen, and Fig. 3 is a diagram showing one embodiment of the system 
according to the present invention. 

In the embodiment of this invention explained below, the display 
of a maximum of 1024 points is enabled on 1 scanning line. In 
Fig. 1, a screen display is made by the sequential scan by a scanning 
line S in the display screen DSP. Although the partial screens 
A, B and C are partial screens which have the rectangular display 
contents, respectively, since the partial screen B is placed over 
the partial screen C and the partial screen A is placed over the 
partial screen B, some portions of partial screens B and partial 
screens C are not to be displayed. If arrangement of these partial 
screens A, B and C is fixed, an application program etc. should 
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just create the display data of the form where partial screens 
overlapped from the start. However, in general, such operations, 
that the partial screen A would be moved so as to display a portion 
of partial screen B which was hiding till then or to bring the 
partial screen C to the top, would become necessary with free and 
easy performance. It is so desired, as for display requirement 
origin of application program, all the data of each partial screen 
and how to display each partial screen are only specified, and 
a display control device or a display device should automatically 
process screen composition etc. after that. 

Therefore, a plurality partial screen information is stored 
in partial screen memory storage, and upon displaying, reading 
out is carried out from partial screen memory storage. For example, 
supposing one word which is the unit of read-out is 32 bit 
configurations, one scanning line which displays 1024 points will 
consist of information on 32 words. According to the conventional 
method, about each word of one scanning line, supposing the number 
of the maximum partial screens to display was 16, since it needed 
to be made to read the information about all partial screens, read-out 
512 (=32x16) times was needed in all per one scanning line, and 
the read-out performance of the partial screen memory storage 
equivalent to this was required- However, according to the present 
invention, it enables it to be processed by the increase in the 
number of times of read-out (number of partial screens x 2) , i. 
e., read-out of 64 (=32+16x2) times, even in the worst overlap 
as described below. 

The information displayed by the scanning line S illustrated 
in Fig. 1 is given by word structure shown in Fig. 2. It has 32 
bits per word, and 32 words from the 0^^ word position to the 31^*^ 
word position correspond to one scanning line. For example, the 
partial screen B begins from the i-th word, and finishes it as 
the 1-th word. However, since on the display the partial screen 
B is hidden behind the shade of the partial screen A, it starts 



4 



with the i-th word and ends by the j-th word for the time being, 
and the partial screen B starts with the 1-th word again, and it 
ends in the same 1-th word. 

If the inside of the i-th word is received in more detail 
as illustrated, the 0^^ bit to the ii-th bit are for background 
and from the (ii+1) bit to 31^^ bit is occupied for the information 
on the partial screen B. In the same manner, inside of the 1-th 
word, from the 0^*" bit to the li-th are for the partial screen A, 
from the (li+l) bit to l2-th bit are for the partial screen B, from 
the (I2+I) bit to I3 bit are for the partial screen C, and from 
the {I3+I) bit to the 31^^ bit are for the background. As shown 
in Fig. 2, the information actually displayed is good for single 
screen information about words other than the i-th word, the j-th 
word, the k-th word, and the 1-th word as illustrated in Fig. 2 
while only the word including the overlapped ends requires a plurality 
of screen information. The present invention is aimed at this 
feature wherein the whole number of times of reading out for display 
one scanning line is decreased. 

Fig. 3 shows one embodiment composition of this invention, 
the inside of a figure, and 1 and 2 are scanning line display buffers, 
3 is a display timing control part, 4 is a parallel/series conversion 
circuit, 5 is a display control processor, 6 is a partial screen 
information memory, 7 and 8 are resistors, 9 is a shift/annexation 
circuit, and 10 to 13 are switches. 

The scanning line displaying buffer 1 and the scanning line 
displaying buffer 2 are buffers which have the capacity of 32 words 
by 32 bits per word, respectively. These buffers 1 and 2 are used 
as the object for displaying, or a buffer for displaying information 
construction alternately by the switches 10 to 13 which are 
interlocked and operated. For example, in the state of the switch 
illustrated in Fig. 3, the scanning line displaying buffer 1 is 
used as an object for displaying, and the scanning line displaying 
buffer 2 is usedas an object for displaying information construction. 
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If the writing to the scanning line displaying buffer 2 is completed 
and the contents of the scanning line displaying buffer are displayed 
by one scanning line, switches 10 to 13 will be switched over and, 
in the scanning line displaying buffer 2, the object for displaying 
and the scanning line displaying buffer 1 will become the displaying 
information construction for the next scanning line. 

The display timing control part 3 is the part which outputs 
the address information over the buffers 1 or 2 used as the scanning 
line number and the object for display which are scanned now. For 
example, via the signal wire 26, a switch 11, and a signal wire 
24, it is transmitted to the scanning line buffer 1, the word 
corresponding to the address is read, and, as for the address 
information from the display timing control part 3, display 
information is supplied to the parallel/series conversion circuit 
4 via the output line 20, a switch 10, and wiring 22. The 
parallel/series conversion circuit 4 converts display information 
with parallel 32 bits into series, which will be sent to CRT as 
a luminance signal, and the display will be performed. 

The display control processor 5 is a high-speed processor 
controlled by micro program, and constitutes scanning line display 
information. With a signal wire 33, if a scanning line number 
is received from the display timing control part 3, the structure 
of the following scanning line display information will be begun. 
The display control processor 5 holds the information on scanning 
line of a partial screen which relates to an existence position 
of a partial screen or generates information of next existence 
position for a partial screen from the existence position information 
on whole information for each partial screen which was given 
beforehand, and based on the information, outputs the read-out 
signal for the partial screen information memory 6 by signal line. 

The partial screen information memory 6 stores beforehand 
the information about the whole contents of the partial screens 
used as the candidate for the display, the display position on 
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the display screen, and the sizes and display priorities by display 

requirement source. By the read-out signal from the display control 
processor 5, partial screen information is read out from the partial 

screen information memory 6 word by word, and is set by way of 
the data line 32 at a resistor 7. The word read to the resistor 
7, if it would be enough for single partial screen information, 
is written in the scanning line display buffer 2 which is for the 
present display information construction by way of shift/annexation 
circuit 9, the data line 30, the switch 13, and the data line 29. 

When the starting position of a partial screen is not in agreement 
with a one-word boundary, the contents of the resistor 7 are shifted 
by shift/annexation circuit 9, are once stored in a resistor 8, 
are combined with a part of following word, and are output to the 
scanning line display buffer 2 one by one. The address sent into 
the scanning line display buffer 2 is given by way of the signal 
wire 27, the switch 12, and the signal wire 25 from the display 
control processor 5. 

As to the i-th word position illustrated in Fig. 2, from the 
0^^ bit to the ii-th bit is a background and from the (ii+1) bit 
to the 31^*" bit becomes the partial screen B. Therefore, in the 
i-th word processing, the result of having written in the background 
first is stored in the resistor 8 by way of shift /annexation circuit 
9, then, the information on the partial screen B is read out from 
the partial screen information memory 6, a required shift is performed, 
and it is made to be written in the scanning line display buffer 
2 by combining with the contents of the resistor 8. In this case, 
for every two words read-out, the writing-in of one word is 
substantially performed. 

As to the 1-th illustrated in Fig. 2, four information, namely, 
the background, the partial screen C, the partial screen B, and 
the partial screen A are similarly combined together, is written 
in the scanning line display buffer 2. Combination of information 
is performed sequentially according to display priority depending 
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on the hierarchical order of a partial screen and one with the 
lower order is combined first and from then on sequentially according 
to display priority. Overlap relations will be correctly displayed 
by this- 

Scanning line display information will be created by the total 
of read-out number adding up the number of words of the information 
actually displayed and one word read too many in the both ends 
of each partial screen for overlap processing , Therefore, according 
to the present invention, overlap processing can be attained only 
by the memory access of the number of times with addition of the 
twice of the number partial screens to the number of display words 
of one scanning line per one scanning line. 

(E) Effects of the Invention 

As described heretofore, according to the present invention, 
overlap processing can be attained only by the memory access of 
the number of times with addition of the twice of the number of 
partial screens to the number of display words of one scanning 
line per one scanning line in addition to including display 
information quantity per bits, and furthermore, it enables an 
extremely efficient display control as compared to a conventional 
system wherein information is required to be read out from the 
memory for display information quantity per one scanning line which 
is multiplied by the number of partial display screen. Accordingly, 
it becomes possible to be able to utilize a small scale and low 
speed partial screen information memory, as well as it becomes 
possible to greatly loosen restriction of partial screen number. 

4. Brief Description of the Drawings 

Fig. 1 is a diagram showing an example of a display of a display 
screen according to the present invention. 

Fig. 2 is a diagram illustrating relationship between the 
word structure of one scanning line displaying a part of displayed 
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screen in Fig. 1 and each partial screen, and 

Fig . 3 is a diagram showing one embodiment of the systemaccording 
to the present invention . 

In the drawings: 

1 and 2: scanning line display buffer, 

3: display timing control part, 

5: display control processor, 

6: partial screen information memory, 

7 and 8: resistor, 

9: shift/annexation circuit, and 
10 to 13, switch 
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Fig. 3 
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